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Abbreviations, Acronyms, and Symbols 

 

§303(d) refers to section 303 

subsection (d) of the Clean 

Water Act, or a list of 

impaired water bodies 

required by this section 

ɛ micro, one-one thousandth 

§  section (usually a section of 

federal or state rules or 

statutes) 

ADB  assessment database 

AU assessment unit 

BAER Burned Area Emergency 

Response 

BAG  basin advisory group  

BLM   United States Bureau of Land 

Management 

BMP  best management practice 

BURP Beneficial Use 

Reconnaissance Program 

C  Celsius 

CERCLA  Comprehensive 

Environmental Response, 

Compensation, and Liability 

Act 

CFR Code of Federal Regulations 

(refers to citations in the 

federal administrative rules) 

cfu colony-forming units 

CGP Construction General Permit 

cfs  cubic feet per second 

cm centimeters 

CW cold water (aquatic life) 

DEQ  Idaho Department of 

Environmental Quality 

DMA  Designated Monitoring Area  

DO  dissolved oxygen 

DWS domestic water supply 

EPA  United States Environmental 

Protection Agency 

E. coli Escherichia coli 

F  Fahrenheit 

GIS  geographic information 

system 

HUC  hydrologic unit code 

IDAPA  Refers to citations of Idaho 

administrative rules 

IDFG   Idaho Department of Fish and 

Game 

IDPR  Idaho Department of Parks 

and Recreation 

IFRO DEQôs Idaho Falls Regional 

Office  

ISDA Idaho State Department of 

Agriculture 

kWh kilowatt hour 

LA  load allocation 

LC  load capacity  

m meter 

MDAT  maximum daily average 

temperature 
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MDMT  maximum daily maximum 

temperature 

mg/L milligrams per liter 

MIM  Multiple Indicator 

Monitoring  

mL milliliter  

MOS margin of safety 

MS4 municipal separate storm 

sewer systems 

MSGP  Multi -Sector General Permit 

MWAT  maximum weekly average 

temperature 

MWMT   maximum weekly maximum 

temperature 

n/a not applicable 

NB natural background 

NPDES National Pollutant Discharge 

Elimination System 

NREL  National Renewable Energy 

Laboratory 

NRCS Natural Resources 

Conservation Service 

NTU  nephelometric turbidity unit 

PNV potential natural vegetation 

PCR primary contact recreation 

SCR secondary contact recreation 

SCS Soil Conservation Serviceð

now called the Natural 

Resources Conservation 

Service (NRCS) 

SEI streambank erosion inventory 

SFI DEQôs Stream Fish Index 

SHI DEQôs Stream Habitat Index 

SMI  DEQôs Stream 

Macroinvertebrate Index 

SNRA Sawtooth National 

Recreation Area 

SS salmonid spawning 

SWPPP stormwater pollution 

prevention plan 

TCM  Thompson Creek Mining Co. 

TMDL  total maximum daily load 

US United States 

USBR  United States Bureau of 

Reclamation 

USC United States Code 

USFS  United States Forest Service 

USGS  United States Geological 

Survey 

WAG  watershed advisory group 

WBAG   Water Body Assessment 

Guidance 

WLA  wasteload allocation  
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Executive Summary 

The federal Clean Water Act requires that states and tribes restore and maintain the chemical, 

physical, and biological integrity of the nationôs waters. States and tribes, pursuant to 

Section 303 of the Clean Water Act, are to adopt water quality standards necessary to protect 

fish, shellfish, and wildlife while providing for recreation in and on the nationôs waters whenever 

possible. Section 303(d) of the Clean Water Act establishes requirements for states and tribes to 

identify and prioritize water bodies that are water quality limited (i.e., water bodies that do not 

meet water quality standards).  

States and tribes must periodically publish a priority list (a ñÄ303(d) listò) of impaired waters. 

Currently, this list is published every two (2) years as the list of Category 5 water bodies in 

Idahoôs Integrated Report. For waters identified on this list, states and tribes must develop a total 

maximum daily load (TMDL) for the pollutants, set at a level to achieve water quality standards. 

This document addresses the thirty (30) assessment units (AUs) in the Upper Salmon River 

subbasin that have been placed in Category 5 of Idahoôs federally approved 2012 Integrated 

Report (DEQ 2014) and other locations and AUs integral to the subbasin assessment process.  

This addendum describes the key physical and biological characteristics of the subbasin; water 

quality concerns and status; pollutant sources; and recent pollution control actions in the Upper 

Salmon River subbasin, located in east-central Idaho. For more detailed information about the 

subbasin and previous TMDLs, see the Upper Salmon River Subbasin Assessment and TMDL 

(DEQ 2003).  

The TMDL analysis establishes water quality targets and load capacities, estimates existing 

pollutant loads, and allocates responsibility for load reductions needed to return listed waters to a 

condition meeting water quality standards. It also identifies implementation strategiesð

including reasonable time frames, approach, responsible parties, and monitoring strategiesð

necessary to achieve load reductions and meet water quality standards.  

Subbasin at a Glance 

The Upper Salmon River subbasin is located in the central Idaho mountains (Figure A). Water 

quality, native fish populations, and riparian habitat conditions continue to be issues of concern 

in the subbasin. Historic concerns in the subbasin have included the effects of mining, warm-

season grazing, grazing in riparian areas, timber harvest and associated roads, introduction of 

exotic fish and plant species, residential and recreational development, and human-caused stream 

alteration and diversion of surface waters as potential factors leading to limited production and 

survival of native resident and anadromous fishes throughout the subbasin. Numerous restoration 

projects have been completed, are under construction, or are planned in the Upper Salmon River 

subbasin. These projects have resulted in improvements in water quality and fisheries of many 

miles of streams in the subbasin. The waters of the upper Salmon River have been identified as 

an essential component of anadromous fish and Bull Trout restoration in Idaho. This subbasin 

assessment and TMDL is intended to identify where improvements in water quality are needed 

and to support the intent of the Clean Water Act that waters of the United States be fishable and 

swimmable. 
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This document addresses the water bodies in the Upper Salmon River subbasin that have been 

placed in Category 5 of Idahoôs 2012 federally approved Integrated Report (see Figure A). In this 

document, each listed AU is examined. For more information about these specific watersheds or 

the subbasin as a whole, see the Upper Salmon River Subbasin Assessment and TMDL (DEQ 

2003). 

This TMDL analysis has been developed to comply with Idahoôs TMDL requirements for the 

listed AUs and unlisted AUs determined to be exceeding Idahoôs water quality standards. A 

TMDL analysis determines instream water quality targets, calculates load capacities, estimates 

existing pollutant sources, and allocates load reductions needed to return listed waters to a 

condition meeting the water quality standards associated with beneficial uses.  

The Upper Salmon River subbasin (hydrologic unit code [HUC] 17060201) is located in central 

Idaho from the Sawtooth Mountains to Ellis, Idaho. Temperature was determined to be impairing 

water quality in sixteen (16) AUs requiring temperature TMDLs: 8 listed in Category 5 of the 

2012 Integrated Report and eight (8) unlisted but identified as having exceedances of the 

temperature standard for salmonid spawning. Temperature load allocations are provided in this 

document using the current Idaho Department of Environmental Quality (DEQ) methods for 

estimating shade. Sediment was found to be impairing beneficial uses in 4 AUs, and allocations 

for sediment load reductions are provided in this document. In 1 AU, Escherichia coli (E. coli) 

was determined to be impairing water quality; a bacteria TMDL is provided for restoring the 

secondary contact recreation beneficial use to this AU. In total, 21 AUs received TMDLs  

(Table A).  

The subbasin assessment portion of this document (Sections 1ï4) examines water quality and use 

status for these AUs and summarizes completed or ongoing watershed improvement projects in 

the subbasin. The TMDL analyses (Section 5) quantify pollutant loads and allocate load 

reductions needed to return impaired waters to a condition meeting water quality standards. 

There are two individual NPDES permits for mine discharges (Hecla ï Grouse Creek Unit and 

Thompson Creek Mine). These mines also have industrial stormwater general permits. There are 

potentially two aquaculture permits, a general permit for the stateôs Sawtooth Fish Hatchery and 

a terminated individual permit for Epicenter Aquaculture. It is anticipated that the Epicenter 

facility will start up under new ownership and apply for an aquaculture general permit. There 

were no municipal separate storm sewer systems (MS4s), one industrial stormwater permit 

(Challis Mine) covered under the Multi-Sector General Permit (MSGP). There may be 

construction general permits in the subbasin that come and go based on projects, most tend to be 

temporary road construction projects.  

Most of the permitted facilities discharge to waters not in TMDL development and no wasteload 

allocations have been developed at this time. Permitted projects that are near TMDL waters are 

considered in compliance with the intent of the TMDL so long as they follow their permit. The 

exception is the potential new permit for the previously identified Epicenter facility. This facility 

will discharge to a canal tributary to sediment TMDL waters and is receiving a wasteload 

allocation for its TSS load. 
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Figure A. Upper Salmon River subbasin.  
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Table A. Water bodies and pollutants for which TMDLs were developed. 

Water Body 
Assessment Unit 

Number 
Pollutants 

Salmon River ï Pennal Gulch to Pahsimeroi River ID17060201SL001_06 Temperature 

Challis Creek ï Darling Creek to mouth ID17060201SL007_04 Temperature 

Challis Creek ï Bear Creek to Darling Creek ID17060201SL009_03 Temperature 

Challis Creek ï Bear Creek to Darling Creek ID17060201SL009_04 Temperature 

Salmon River ï Birch Creek (formerly Garden Creek/Gini 
Canal) to Pennal Gulch 

ID17060201SL014_06 Temperature 

Salmon River ï East Fork Salmon River to Birch Creek 
(formerly Garden Creek/Gini Canal) 

ID17060201SL016_06 Temperature 

Salmon River ï Squaw Creek to East Fork Salmon River ID17060201SL019_05 Temperature 

Squaw Creek ï Cash Creek to mouth ID17060201SL021_04 Temperature 

Squaw Creek tributaries ID17060201SL023_02 Temperature 

Squaw Creek ï Willow Creek to Martin Creek ID17060201SL023_03 Temperature 

Squaw Creek ï Martin Creek to Cash Creek ID17060201SL023_04 Temperature 

Aspen Creek ï Martin Creek to Cash Creek ID17060201SL024_02 Temperature 

Salmon River ï Thompson Creek to Squaw Creek ID17060201SL027_05 Temperature 

Salmon River ï Yankee Fork Creek to Thompson Creek ID17060201SL031_05 Temperature 

Salmon River ï Valley Creek to Yankee Fork Creek ID17060201SL047_05 Temperature 

Salmon River ï Redfish Lake Creek to Valley Creek ID17060201SL063_05 Temperature 

Herd Creek ï source to mouth ID17060201SL118_04 Escherichia coli 

Warm Spring Creek ï Hole-in-Rock Creek to mouth ID17060201SL131_04 Sedimentation/siltation 

Warm Spring Creek ï source to Hole-in-Rock Creek ID17060201SL132_02 Sedimentation/siltation 

Warm Spring Creek ï source to Hole-in-Rock Creek ID17060201SL132_03 Sedimentation/siltation 

Warm Spring Creek ï source to Hole-in-Rock Creek ID17060201SL132_04 Sedimentation/siltation 

 

Key Findings 

The Upper Salmon River subbasin has several AUs that are impaired by various pollutants. The 

primary pollutant is temperature, but sediment and E. coli impairments also exist. Since the 2003 

TMDL, there have been improvements in the land uses and updated management plans, which 

are discussed in section 4. Despite land use changes and restoration projects in the subbasin, 

some AUs do have impairments and more active measures are required to mitigate for those 

pollutants; therefore, TMDLs are required. TMDLs have been developed identifying the 

impairments and needed reductions to meet Idaho water quality standards. Since most pollutants 

are from nonpoint sources, the use of best management practices (BMPs) is essential. 

Temperature and sediment impairments are expected to persist a decade after mitigation BMPs 

are applied so that natural stream processes and vegetation can recover. Whereas E. coli 

impairments are extremely variable by season and mitigation options; for example, exclosure 

fencing can cause nearly instant decreases in loading within areas where livestock grazing is the 

primary E. coli source.  

Idahoôs 2012 Integrated Report lists AUs in Category 5 for suspected water quality impairments 

(DEQ 2014). This document presents a determination of the status of these AUs as an addendum 
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to the Upper Salmon River Subbasin Assessment and TMDL (DEQ 2003). In addition, the results 

of ongoing monitoring and watershed improvement projects are reported in this document and 

serve as a five-year review of the original TMDL. 

A summary of assessment outcomes for AUs listed in Category 5 of the 2012 Integrated Report 

is given in Table B; AUs that are not listed in Category 5 but are impaired are given in Table C, 

along with their assessment outcomes. 

Table B. Summary of assessment outcomes for §303(d)-listed assessment units. 

Assessment Unit  Pollutant 
TMDL(s) 

Completed 

Recommended Changes 
to Next Integrated 

Report 
Justification 

ID17060201SL001_02, 
Salmon River tributaries ï 
Pennal Gulch to 
Pahsimeroi River 

Combined 
biota/habitat 
bioassessments 

No Place in Category 4c for 
low flow alterations. Delist 
for combined biota/habitat 
bioassessments. 

Low flow alterations are the sole 
impairment cause. 

ID17060201SL007_04, 
Challis Creek ï Darling 
Creek to mouth 

Temperature Yes Move to Category 4a for 
temperature. 

Temperature TMDL developed using 
potential natural vegetation (PNV); excess 
solar load from a lack of existing shade. 
Temperature explains impairments along 
with existing sediment TMDL. 

ID17060201SL009_04, 
Challis Creek ï Bear 
Creek to Darling Creek 

Temperature, 
cause unknown 
(nutrients 
suspected) 

Yes Move to Category 4a for 
temperature; delist for 
cause unknown. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments 
along with existing sediment TMDL. 

ID17060201SL015_03, 
Garden Creek 

Sedimentation/ 
siltation, cause 
unknown 
(nutrients 
suspected) 

No Delist for 
sedimentation/siltation 
and cause unknown; 
retain in Category 4c. 

Current 4c listing for other flow regime 
alterations and physical substrate habitat 
alterations identifies the impairment 
causes. 

ID17060201SL015_04, 
Garden Creek (aka Gini 
Canal) 

Sedimentation/ 
siltation, cause 
unknown 
(nutrients 
suspected) 

No Delist for 
sedimentation/siltation 
and cause unknown; 
move to Category 3. 

Listing erroneously replicated from nearby 
streams. Agricultural beneficial uses of the 
canal are unassessed. 

ID17060201SL023_02, 
Squaw Creek tributaries 

Temperature Yes Move to Category 4a for 
temperature. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments. 

ID17060201SL023_03, 
Squaw Creek ï Willow 
Creek to Martin Creek 

Temperature Yes Move to Category 4a for 
temperature. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments. 

ID17060201SL023_04, 
Squaw Creek ï Martin 
Creek to Cash Creek 

Temperature Yes Move to Category 4a for 
temperature. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments. 

ID17060201SL026_02, 
Bruno Creek 

Combined 
biota/habitat 
bioassessments 

No Place in Category 4c for 
other flow regime 
alterations and physical 
substrate habitat 
alterations. Delist for 
combined biota/habitat 
bioassessments. 

Other flow regime alterations and physical 
substrate habitat alterations are the sole 
impairment causes; stream is piped around 
disturbed mine lands. 

ID17060201SL027_05, 
Salmon River ï 
Thompson Creek to 
Squaw Creek 

Sedimentation/ 
siltation, 
temperature 

Yes Move to Category 4a for 
temperature; delist for 
sedimentation/siltation. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments. 

ID17060201SL047_05, 
Salmon River ï Valley 
Creek to Yankee Fork 
Creek 

Sedimentation/ 
siltation, 
temperature 

Yes Move to Category 4a for 
temperature; delist for 
sedimentation/siltation. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments. 
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Assessment Unit  Pollutant 
TMDL(s) 

Completed 

Recommended Changes 
to Next Integrated 

Report 
Justification 

ID17060201SL048_03, 
Basin Creek ï East Basin 
Creek to mouth 

Sedimentation/ 
siltation 

No Retain in Category 5 for 
sedimentation/ siltation. 

Effects of the 2012 Halstead Fire require 
recovery before impairments can be 
assessed.  

ID17060201SL051_02, 
Valley Creek tributaries ï 
Trap Creek to mouth 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 3. 

These streams were improperly assessed 
using BURP data. Channels flow through 
high-elevation wet meadows wetlands and 
are outside BURP protocols. Channel 
function and habitat quality appear to be 
high, but assessment metrics are not 
available. 

ID17060201SL056_02, 
Meadow Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 2. 

No documentation supports the listing of 
this AU. Assessment based only on BURP 
scores, which indicate stream is meeting 
macroinvertebrate and habitat metrics. 

ID17060201SL063_05, 
Salmon River ï Redfish 
Lake Creek to Valley 
Creek 

Sedimentation/ 
siltation, 
temperature 

Yes Move to Category 4a for 
temperature; delist for 
sediment/siltation. 

Temperature TMDL developed using PNV; 
excess solar load from a lack of existing 
shade. Temperature explains impairments. 

ID17060201SL072_05, 
Salmon River ï Fisher 
Creek to Decker Creek 

Sedimentation/ 
siltation  

No Delist for 
sediment/siltation; move 
to Category 2. 

There is sufficient stream power to 
mobilize sediment inputs; listing based on 
erroneous application of upland land use. 

ID17060201SL075_02, 
Alturas Lake Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 3. 

Stream function is altered from reference 
conditions by lake effects and beaver 
dams and was assessed using stream 
metrics. 

ID17060201SL086_03, 
Champion Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 2. 

This AU was impaired and impacted by a 
forest fire and land use/water withdrawals. 
The channel has improved, and 2011 
BURP monitoring found good scores 
indicating high macroinvertebrate and fish 
scores. On a site visit, many Sculpin were 
identified on the cobble substrate with 
limited fines remaining in channel. 

ID17060201SL089_02, 
Williams Creek 

Combined 
biota/habitat 
bioassessments 

No Retain in Category 5 for 
combined biota/habitat 
bioassessments. 

There has been a change in grazing 
allotments and use in 2010; recovery is still 
required. BURP monitoring is also required 
for assessment. 

ID17060201SL099_02, 
Slate Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; place in 
Category 4c for physical 
substrate habitat 
alterations. 

This AU was devastated by a microburst 
that removed the channel and all 
associated habitat in 1994. Recovery is 
proceeding, but the AU does not have a 
functional habitat and will not for decades. 

ID17060201SL103_02, 
East Fork Salmon River ï 
tributaries between 
Germania Creek and 
Herd Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 2. 

Listing based on low BURP fish scores; 
macroinvertebrate and habitat scores 
passing. 

ID17060201SL104_03, 
Big Lake Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 3. 

Stream function is altered from reference 
conditions by lake effects and was 
assessed using reference stream metrics. 

ID17060201SL125_03, 
Road Creek ï source to 
Corral Basin Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 2.  

Listing based on limited fish age classes; 
fish habitat limited by stream size. 
Macroinvertebrate and habitat scores 
passing. 

ID17060201SL126_02, 
Mosquito Creek 

Combined 
biota/habitat 
bioassessments 

No Delist combined 
biota/habitat 
bioassessments; move to 
Category 3. 

Naturally intermittent stream channel; lack 
of water explains deviation from reference 
streams. 
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Assessment Unit  Pollutant 
TMDL(s) 

Completed 

Recommended Changes 
to Next Integrated 

Report 
Justification 

ID17060201SL131_04, 
Warm Spring Creek ï 
Hole-in-Rock Creek to 
mouth 

Sedimentation/ 
siltation 

Yes Move to Category 4a for 
sediment. 

Sediment TMDL completed based on 
streambank stability. 

ID17060201SL132_02, 
Warm Spring Creek ï 
source to Hole-in-Rock 
Creek 

Sedimentation/ 
siltation 

Yes Move to Category 4a for 
sediment. 

Sediment TMDL completed based on 
streambank stability. 

ID17060201SL132_03, 
Warm Spring Creek ï 
source to Hole-in-Rock 
Creek 

Sedimentation/ 
siltation 

Yes Move to Category 4a for 
sediment. 

Although the AU is not specifically 
impacted by loss of streambank stability, 
the unit carries excess load from units 
above. 

ID17060201SL132_04, 
Warm Spring Creek ï 
source to Hole-in-Rock 
Creek 

Sedimentation/ 
siltation 

Yes Move to Category 4a for 
sediment. 

Sediment TMDL completed based on 
streambank stability. 

ID17060201SL133_02, 
Broken Wagon Creek 

Sedimentation/ 
siltation 

No Delist for 
sediment/siltation; retain 
in Category 4c. 

Ephemeral channel; current Category 4c 
designation explains impairment. 

ID17060201SL133_03, 
Broken Wagon Creek 

Sedimentation/ 
siltation 

No Delist for 
sediment/siltation; retain 
in Category 4c. 

Ephemeral channel; current Category 4c 
designation explains impairment. 

Note: BURP = Beneficial Use Reconnaissance Program 
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Table C. Summary of assessment outcomes for unlisted but impaired assessment units. 

Assessment Unit  Pollutant 
TMDL(s) 

Completed 
Recommended Changes to 

Next Integrated Report 
Justification 

ID17060201SL001_06, Salmon 
River ï Pennal Gulch to 
Pahsimeroi River 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using potential natural vegetation 
(PNV); excess solar load from a 
lack of existing shade. 

ID17060201SL009_03, Challis 
Creek ï Bear Creek to Darling 
Creek 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL014_06, Salmon 
River ï Birch Creek (formerly 
Garden Creek/Gini Canal) to 
Pennal Gulch 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL016_06, Salmon 
River ï East Fork Salmon River 
to Birch Creek (formerly Garden 
Creek/Gini Canal) 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL019 _05, Salmon 
River ï Squaw Creek to East 
Fork Salmon River 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL021_04, Squaw 
Creek ï Cash Creek to mouth 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL024_02, Aspen 
Creek ï Martin Creek to Cash 
Creek 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL031_05, Salmon 
River ï Yankee Fork Creek to 
Thompson Creek 

No 2012 
impaired listing 

Yes Move to Category 4a for 
temperature TMDL. 

Temperature TMDL developed 
using PNV; excess solar load from 
a lack of existing shade. 

ID17060201SL118_04, Herd 
Creek ï source to mouth 

No 2012 
impaired listing 

Yes Move to Category 4a for  
E. coli TMDL. 

E. coli TMDL based on geometric 
mean. 
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Temperature 

Listed in Category 5 of the 2012 Integrated Report for temperature were eight (8) AUs that 

included portions of Challis Creek, Squaw Creek, and the Salmon River (Figure B). DEQ has 

developed temperature TMDLs for these waters.  

Effective target shade levels were established for sixteen (16) AUs (eight (8) listed and eight 

(8) unlisted) based on the concept of maximum shading under potential natural vegetation 

resulting in natural temperature levels. Shade targets were derived from effective shade curves 

developed for similar vegetation types in Idaho. Existing shade was determined from aerial photo 

interpretation or using the Oregon Department of Environmental Qualityôs Heat Source 

modeling (shade-alator portion only). Estimates of existing shade were partially field verified 

with Solar Pathfinder data. Target and existing shade levels were compared to determine the 

amount of shade needed to bring water bodies into compliance with temperature criteria in 

Idahoôs water quality standards (IDAPA 58.01.02). A summary of assessment outcomes, 

including recommended changes to listing status in the next Integrated Report, is presented in 

Table B. 

Most AUs are in reasonably good condition with respect to shade and thermal loads. The 

majority of AUs have average lack of shade values at or fewer than 10% and necessary load 

reductions less than 20%.  

Two (2) of the listed Category 5 AUs included most of lower Challis Creek (AUs 

ID17060201SL007_04 and SL009_04). We also included the 3rd-order segment 

(ID10760201SL009_03) to provide a more complete analysis of lower Challis Creek. The three 

(3) AUs examined in Challis Creek appeared to have the most impacts, with necessary load 

reductions between 25% and 43%. Average lack of shade along Challis Creek was also greater 

than in other AUs in the analysis. Lower Challis Creek has considerably more land use activities 

than other streams examined. 

The unlisted 4th-order segment of Squaw Creek (ID17060201SL021_04), closest to the Salmon 

River, did have some shade loss likely due to land use activities in the area. Numeric temperature 

data from 2011 indicate this AU has exceedances of the temperature standard. The temperature 

listed segment of Squaw Creek (ID17060201SL023_04) just upstream was in better condition. 

There were three (3) AUs listed in Category 5 as impaired by temperature in the 2012 Integrated 

Report (AUs ID17060201SL023_02, SL023_03, and SL023_04) that had temperature TMDLs 

developed. To maintain continuity in the examination, we included Aspen Creek 

(ID17060201SL024_02), which is within the Squaw Creek watershed but is not listed as 

impaired in the 2012 Integrated Report. 

Of the eight (8) temperature-listed AUs, three (3) were part of the Salmon River: from Redfish 

Lake outlet to Valley Creek (ID17060201SL063_05), from Valley Creek to Yankee Fork 

(ID17060201SL047_05), and from Thompson Creek to Squaw Creek (ID17060201SL027_05). 

While not listed in the 2012 Integrated Report, 4 Salmon River AUs downstream of the Squaw 

Creek confluence exceeded the temperature standard for salmonid spawning based on 

temperature monitoring. These AUs are included in the analysis from Squaw Creek to 

Pahsimeroi River (AUs ID17060201SL019_05, SL016_06, SL014_06, and SL001_06). We also 

found temperature exceedances in the portion of the Salmon River from Yankee Fork to 
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Thompson Creek (ID17060201SL031_05). TMDLs were developed for these five (5) unlisted 

AUs.  

The Salmon River (ID17060201SL047_05) had the largest excess load and requires an 8% 

reduction to meet its target load. This temperature-impaired reach includes the river from Valley 

Creek to Yankee Fork. The lack of shade in this region results primarily from the proximity of 

Hwy 75 to the river and associated rock piles preventing vegetation development. Although 

shade deficits periodically exceed 15%, the river is unlikely to attain sufficient shade to reduce 

deficits due to the highway. Squaw Creek also had low excess loads, with the 3rd-order segment 

having no excess loads and very little shade deficit.  

The Salmon River downstream of the Squaw Creek confluence lacked shade, especially in the 

cottonwood dominated valleys. However, due to the riverôs large width, excess load only 

amounted to 3% of the total solar load. 

All streams require some rehabilitation to achieve shade targets. Target shade levels for 

individual stream segments should be the goal managers strive for with future implementation 

plans. Managers should focus on the largest differences between existing and target shade as 

locations to prioritize implementation efforts. Load analysis tables and figures showing lack of 

shade can be used to prioritize implementation efforts in key areas. 

 
Figure B. Upper Salmon River subbasin shade analysis based on the 2012 Integrated Report.  
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Sedimentation/Siltation 

Idahoôs 2012 Integrated Report lists twelve (12) AUs for sediment-related impairments. Of these, 

eight (8) were found to be impaired for other causes (i.e., temperature or water withdrawals 

[Category 4c]) or were erroneously listed as impaired. The four (4) impaired AUs (all within the 

Warm Spring Creek watershed [5th field HUCð1706020115]) have TMDLs for sediment with 

allocations and reductions developed in this document (ID17060201SL131_04, SL132_02, 

SL132_03, and SL132_04).  

Additional sediment examination occurred in the Salmon River to examine if sediment was a 

potential pollutant. The Salmon River was determined to have sufficient stream power to 

transport the sediment reaching the channel. All the Salmon River sediment-listed AUs had 

temperature TMDLs developed, except for Salmon River ï Fisher Creek to Decker Creek 

(ID17060201SL072_05), which had McNeil core sample data at less than 28% fines.   

Bacteria 

No AUs were listed for bacteria impairment in the 2012 Integrated Report, either as fecal 

coliform or as E. coli. One unlisted AU required a bacteria TMDL for impairment to the 

recreation beneficial uses by E. coli. Herd Creek ï source to mouth (ID17060201SL118_04) had 

a TMDL developed, along with load allocations and reductions.  

Other Listings 

Two AUs shall remain in Category 5 since mitigating factors must be accounted for before a 

determination of any impairment to beneficial uses can be made. Basin Creek 

(ID17060201SL048_03) was severely burnt in the 2012 Halstead Fire, which has naturally 

altered the landscape and any potential anthropogenically imposed impairment. Baseline data 

have been collected in the Basin Creek watershed to monitor recovery. Williams Creek 

(ID17060201SL089_02) shall remain in Category 5 as on-going grazing management changes in 

the subwatershed have not yet had time to alter the stream condition. It is expected that concerns 

of sediment-caused impairments will be mitigated by this land use alteration, but confirmation by 

DEQ water quality metrics is required. It is recommended that Beneficial Use Reconnaissance 

Program (BURP) monitoring occur before the next five-year review for this AU. 

Two (2) AUs have impairments from pollution and not by a pollutant; therefore, these AUs 

should be re-categorized into Category 4c. Bruno Creek (ID17060201SL026_02) should be 

relisted in Category 4c for ñother flow regime alterations.ò Slate Creek (ID17060201SL099_02) 

should be relisted in Category 4c for ñphysical substrate habitat alterations.ò None of the three 

AUs listed for cause unknown (nutrients suspected) had any identifiable impairments that could 

be related to nutrient impairment causing nuisance growth in the stream channel. All had other 

impairments, either with TMDLs developed (Category 4a) or classification into Category 4c for 

other impairments.  

Three AUs are solely impaired by pollution and not by a pollutant; therefore, these AUs retain 

their Category 4c listing. Garden Creekôs (ID17060201SL015_03) current Category 4c listing for 

ñother flow regime alterationsò and ñphysical substrate habitat alterationsò identifies the sole 
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impairment causes. Broken Wagon Creekôs (ID17060201SL133_ 02 and SL133_03) current 

Category 4c listing for ñlow flow alterationsò identifies the sole impairment cause. 

Four AUs were listed using BURP metrics that were applied to hydrologic systems outside of the 

BURP protocol. These AUs should be listed as unassessed (Category 3). Tributaries to Valley 

Creek (ID17060201SL051_02) are streams flowing through a peat wetland, whereas Mosquito 

Creek (ID174060201SL126_02) is an intermittent stream. Both of these AUs were assessed 

using metrics designed for streams, not wetlands or intermittent streams; therefore, assessment 

based on BURP data was inappropriately applied and these AUs should be relisted into Category 

3 until accurate assessments can be made using applicable metrics. Alturas Lake Creek 

(ID17060201SL075_02) should be relisted in Category 3, as BURP monitoring locations and 

metrics should not have been applied to the locations that had lake effects altering the water 

column or those locations monitored within a beaver complex. Big Lake Creek 

(ID17060201SL104_03) should be relisted into Category 3 since the lake affects the water 

column quality in the outflow channel, which is outside of the reference condition metrics used 

to assess natural stream channels in Idaho.  

Gini Canal (Garden Creek ID17060201SL015_04) is solely an irrigation canal containing water 

for only a portion of the year. DEQ does not have metrics to determine beneficial use support in 

this agricultural water type. Additionally, nonsupport determinations were replicated from 

Garden Creek and not on data from Gini Canal itself. Therefore, this AU should be relisted to 

Category 3 as unassessed for its actual beneficial use.  

Assessment Units Determined as Unimpaired 

AUs were determined not to be impaired and should be removed from Category 5 and relisted 

into Category 2 for full support. Champion Creek (ID17060201SL086_03) was impacted by land 

use and a fire. Since the fire, land uses have changed and the stream channel has recovered from 

the fire effects. Monitoring in 2011 found full support for macroinvertebrates, habitat, and fish. 

Two AUs were listed based on low fish populations, but the macroinvertebrate and habitat scores 

were passing. It was determined that both AUs (East Fork Salmon River tributaries 

[ID17060201SL103_02] and Road Creek [ID17060201SL125_03]) were fully supporting all 

beneficial uses and concerns of fish populations and size classes were related to stream size and 

rearing habitat refugia, not to impairments. Meadow Creek (ID17060201SL056_02) was 

erroneously listed based solely on BURP monitoring metric scores (passing for the two collected 

parameters of macroinvertebrates and habitat), and no identifiable reason, justification, or cause 

could be identified for the impaired listing. Therefore, it was deemed a mistaken listing. Salmon 

River ï Fisher Creek to Decker Creek (ID17060201SL072_05), which had McNeil core sample 

data at less than 28% fines, was not found to have sediment inputs or deposition in the channel to 

support the listing as sediment impaired. It appears this listing was based on concerns of 

potential impairment and not on any measurable parameters. 

Previous TMDL Status 

Sediment TMDLs were developed in the Upper Salmon River Subbasin Assessment and TMDL 

(DEQ 2003) for three AUs in Challis Creek. In 2013, it appeared that stream conditions had 

improved, as fine sediment particles were limited and the banks appeared stable. However, the 

Lodgepole Fire burned great portions of the watershed in late 2013. In August 2014, monsoon 
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rains on burned areas led to flooding, debris flows, and washouts in Challis Creek (William 

MacFarlane, USFS, personal communication, August 2014). Therefore, no updates on 

improvements are available for these AUs. However, regular observations in 2013 and early 

2014 identified no indication of excessive nuisance growth in the channel indicating a nutrient 

impairment as suggested in the cause unknown listing for AU ID17060201SL009_04. These 

AUs have impairments by sediment and temperature, which are the only identifiable causes. 

Public Participation 

Because there is no established WAG for this HUC, the Salmon Basin Advisory Group (BAG) 

reviewed and provided input and supported the start of the public comment period. 
 

Contacts have been made and developed throughout the process of developing this TMDL;  

regular contact was attempted with the primary land agencies and users.  Many of those contacts 

are referenced in this document as personal contacts when applicable.  Other contacts and 

conversations may not have been referenced within the text and many of those are listed below.    

There were multiple USFS contacts with Bill MacFarlane and Mark Moulton (primarily in 

2014).  Contact with the US BLM (Challis Office) via numerous emails and conversations in 

person (i.e., July 16, 2013, April 9, 2014, and August 4, 2014).  Communication and status was 

also conveyed to Karma Bragg with the Custer Soil and Water Conservation District primarily 

through email with updates to TMDL progress.   
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Introduction 

This document addresses the water bodies in the Upper Salmon River subbasin that have been 

placed in Category 5 of Idahoôs 2012 federally approved Integrated Report (DEQ 2014) or have 

subsequently been identified as impaired. The purpose of this total maximum daily load (TMDL) 

addendum is to characterize and document pollutant loads within the Upper Salmon River 

subbasin. This document is an addendum to the Upper Salmon River Subbasin Assessment and 

TMDL (DEQ 2003). The first portion of this document presents key characteristics or updated 

information for the subbasin assessment, which is divided into four major sections: subbasin 

characterization (Section 1), water quality concerns and status (Section 2), pollutant source 

inventory (Section 3), and a summary of past and present pollution control efforts (Section 4). 

While the subbasin assessment is not a requirement of the TMDL, the Idaho Department of 

Environmental Quality (DEQ) performs the assessment to ensure impairment listings are up-to-

date and accurate.  

The subbasin assessment is used to develop a TMDL for each pollutant of concern for the Upper 

Salmon River subbasin. The TMDL (Section 5) is a plan to improve water quality by limiting 

pollutant loads. Specifically, a TMDL is an estimate of the maximum pollutant amount that can 

be present in a water body and still allow that water body to meet water quality standards 

(40 CFR Part 130). Consequently, a TMDL is water body- and pollutant-specific. The TMDL 

also allocates allowable discharges of individual pollutants among the various sources 

discharging the pollutant. 

This document addresses the thirty (30) assessment units (AUs) in the Upper Salmon River 

subbasin that have been placed in Category 5 of Idahoôs federally approved 2012 Integrated 

Report (DEQ 2014) and other locations and AUs integral to the subbasin assessment process. 

TMDLs were developed for temperature-, sediment-, and bacteria-impaired waters. 

This addendum also serves as a five-year review of the original TMDLs in accordance with 

Idaho Code 39-3611(7). 

Regulatory Requirements 

This document was prepared in compliance with both federal and state regulatory requirements. 

The federal government, through the United States Environmental Protection Agency (EPA), 

assumed the dominant role in defining and directing water pollution control programs across the 

country. DEQ implements the Clean Water Act in Idaho, while EPA oversees Idaho and certifies 

the fulfillment of Clean Water Act requirements and responsibilities. 

Congress passed the Federal Water Pollution Control Act, more commonly called the Clean 

Water Act, in 1972. The goal of this act was to ñrestore and maintain the chemical, physical, and 

biological integrity of the Nationôs watersò (33 USC §1251). The act and the programs it has 

generated have changed over the years as experience and perceptions of water quality have 

changed. The Clean Water Act has been amended fifteen (15) times, most significantly in 1977, 

1981, and 1987. One of the goals of the 1977 amendment was protecting and managing waters to 

ensure ñswimmable and fishableò conditions. These goals relate water quality to more than just 

chemistry. 
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The Clean Water Act requires that states and tribes restore and maintain the chemical, physical, 

and biological integrity of the nationôs waters. States and tribes, pursuant to §303 of the Clean 

Water Act, are to adopt water quality standards necessary to protect fish, shellfish, and wildlife 

while providing for recreation in and on the nationôs waters whenever possible. DEQ must 

review those standards every three (3) years, and EPA must approve Idahoôs water quality 

standards. Idaho adopts water quality standards to protect public health and welfare, enhance 

water quality, and protect biological integrity. A water quality standard defines the goals of a 

water body by designating the use or uses for the water, setting criteria necessary to protect those 

uses, and preventing degradation of water quality through antidegradation provisions.  

Section 303(d) of the Clean Water Act establishes requirements for states and tribes to identify 

and prioritize water bodies that are water quality limited (i.e., water bodies that do not meet 

water quality standards). States and tribes must periodically publish a priority list (a ñÄ303(d) 

listò) of impaired waters. Currently, this list is published every two (2) years as the list of 

Category 5 waters in Idahoôs Integrated Report. For waters identified on this list, states and tribes 

must develop a TMDL for the pollutants, set at a level to achieve water quality standards.  

DEQ monitors waters, and for those not meeting water quality standards, DEQ must establish a 

TMDL for each pollutant impairing the waters. However, some conditions that impair water 

quality do not require TMDLs. EPA considers certain unnatural conditionsðsuch as flow 

alteration, human-caused lack of flow, or habitat alterationðthat are not the result of discharging 

a specific pollutant as ñpollution.ò TMDLs are not required for water bodies impaired by 

pollution, rather than a specific pollutant. A TMDL is only required when a pollutant can be 

identified and in some way quantified. 

1 Subbasin AssessmentðSubbasin Characterization 

Features of the Upper Salmon River subbasin, the tributary watersheds, and individual streams 

are detailed in the 2003 TMDL. Comprehensive biological and instream water quality data were 

also presented and analyzed in the original subbasin assessment and TMDL (DEQ 2003). This 

TMDL addendum summarizes pertinent subbasin characteristics and any additional data that 

pertain to water quality and beneficial uses in the Upper Salmon River subbasin.  

1.1 Subbasin Characteristics 

The Upper Salmon River subbasin (hydrologic unit code [HUC] 17060201) is located in central 

Idaho (Figure 1). The northern boundary of the subbasin is bordered by the Frank Church-River 

of No Return Wilderness. The western extent is bordered by the Sawtooth Mountains, and to the 

south are the Boulder Mountains and Galena Summit, where the headwaters of the Salmon River 

originate. The eastern boundary follows the Pahsimeroi Mountains of the Lost River Range. 

Through the center of the subbasin run the Boulder-White Cloud Mountains. This mountainous 

terrain has produced many steep valley stream systems, glacial lakes, and troughs that feed the 

headwaters of the Salmon River. 

Stream discharges in the Upper Salmon River subbasin are generally a function of snowmelt 

runoff. Snowmelt in the lower reaches of the subbasin begins in early spring, while snowmelt in 
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the higher elevations occurs in late spring to mid-summer. The deeper snowpack in the higher 

elevations results in larger streamflow discharge in mid- to late-summer. Rain-on-snow events 

that occur in the spring season also contribute to increased streamflows. Late spring and summer 

thunderstorms may also vary runoff patterns throughout the subbasin. In some instances, 

precipitation from the high-intensity storms can cause flash flooding and subsequent erosion 

damage within a stream system. High-intensity precipitation has led to severe floods, washouts, 

and stream channel morphology being completely rearranged or demolished. 

Irrigation withdrawals for cropland and stock watering have been extensive throughout the 

Upper Salmon River subbasin. DEQ has no jurisdiction over water rights and does not provide 

load allocations for flow alteration. 

Detailed information on the climate, geology, topography, and hydrology are available in the 

2003 TMDL (DEQ 2003). 
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Figure 1. Shaded relief map of the Upper Salmon River subbasin. 




























































































































































































































































































































































































































































































































































































